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Description 



MULTI-LAYER REFLECTOR FOR CT 

DETECTOR 

Background of Invention 

[0001] The present invention relates generally to diagnostic 

imaging and, more particularly, to a CT detector having a 
reflector assembly with low cross-talk and high light out- 
put. In addition, the present invention relates to a reflec- 
tor interstitially disposed between scintillators of a scintil- 
lator array that reduces cross-talk to improve CT image 
quality while simultaneously retaining high light output of 
the scintillators. 

[0002] Typically, in computed tomography (CT) imaging systems, 
an x-ray source emits a fan-shaped beam toward a sub- 
ject or object, such as a patient or a piece of luggage. 
Hereinafter, the terms "subject" and "object" shall include 
anything capable of being imaged. The beam, after being 
attenuated by the subject, impinges upon an array of ra- 
diation detectors. The intensity of the attenuated beam 



radiation received at the detector array is typically depen- 
dent upon the attenuation of the x-ray beam by the sub- 
ject. Each detector element of the detector array produces 
a separate electrical signal indicative of the attenuated 
beam received by each detector element. The electrical 
signals are transmitted to a data processing system for 
analysis which ultimately produces an image. 
[0003] Generally, the x-ray source and the detector array are ro- 
tated about the gantry within an imaging plane and 
around the subject. X-ray sources typically include x-ray 
tubes, which emit the x-ray beam at a focal point. X-ray 
detectors typically include a collimator for collimating x- 
ray beams received at the detector, a scintillator for con- 
verting x-rays to light energy adjacent the collimator, and 
photodiodes for receiving the light energy from the adja- 
cent scintillator and producing electrical signals there- 
from. 

[0004] Typically, each scintillator of a scintillator array converts 
x-rays to light energy. Each scintillator discharges light 
energy to a photodiode adjacent thereto. Each photodiode 
detects the light energy and generates a corresponding 
electrical signal. The outputs of the photodiodes are then 
transmitted to the data processing system for image re- 



construction. 

[0005] "Cross-talk" between detector cells of a CT detector is 

common. "Cross-talk" is generally defined as the commu- 
nication of data between adjacent cells of a CT detector. 
Generally, cross-talk is sought to be reduced as cross- 
talk leads to artifact presence in the final reconstructed 
CT image and contributes to poor spatial resolution. Typi- 
cally, four difference types of cross-talk may result within 
a single CT detector. X-ray cross-talk may occur due to 
x-ray scattering between scintillator cells. Optical cross- 
talk may occur through the transmission of light through 
the reflectors that surround the scintillators. Known CT 
detectors utilize a contiguous optical coupling layer(s), 
typically epoxy, to secure the scintillator array to the pho- 
todiode array. Cross-talk, however, can occur as light 
from one cell is passed to another through the contiguous 
layer. Electrical cross-talk can occur from unwanted com- 
munication between photodiodes. 

[0006] Scintillator arrays typically incorporate a reflector layer or 
coating between adjacent scintillators to limit cross-talk 
between the scintillators. Generally, the reflector is 
formed of a material comprising chromium oxide or other 
types of optically absorbent material to absorb light 



transmitting across the separation boundaries between 
scintillators. Because chromium oxide operates as a good 
absorbent of light, the relative reflectivity of the reflector 
is reduced, which in some cases may be as much as 60%. 
As such, incorporating a reflector layer that includes 
chromium oxide, or similar material, a tradeoff in CT de- 
tector design is made between lower cross-talk and re- 
flectivity. If the reflector layer is fabricated without 
chromium oxide or other optically absorbent materials, 
cross-talk between scintillators increases. Simply, imple- 
menting optically absorbent materials reduces cross-talk 
but lowers the reflectivity of the reflector. 
[0007] Reduced reflectivity degrades low signal performance and 
increased cross-talk affects spatial resolution. Low signal 
performance is a function of noise generated in the CT 
detector. As reflectivity falls, the light output of the scin- 
tillator also falls. Noise, however, is relatively constant, 
therefore, decreases in light output increases the ratio of 
noise to functional light output. Additionally, the amount 
of cross-talk that may be attributed to scattered x-rays 
can be estimated to be about 50% of the total cross-talk 
in the CT detector. While the optically absorbent material 
is effective in reducing cross-talk associated with the 



transference of light between scintillators, the reflector 
typically has poor x-ray absorption characteristics and as 
such, does not eliminate the x-ray caused cross-talk that 
may occur between scintillators. 
[0008] Therefore, it would be desirable to design a CT detector 
with reduced light and x-ray cross-talk characteristics to 
improve CT image quality without a sacrifice in light out- 
put for improved signal. 
Brief Description of Invention 

[0009] The present invention is directed to an apparatus for im- 
proving cross-talk reduction in a CT detector without sig- 
nificant reductions in scintillator light output. A method of 
manufacturing such an apparatus is also disclosed. 

[0010] a multi-layer reflector for a CT detector is disclosed. The 
reflector includes an x-ray absorption component that is 
sandwiched between a pair of highly reflective compo- 
nents. Such a reflector is formed between adjacent scintil- 
lators of a CT detector so as to reduce cross-talk between 
adjacent scintillators as well as maintain a relatively high 
light output for signal detection. Moreover, the multi- 
layer reflectors may be disposed one-dimensionally or 
two-dimensionally across a scintillator array. A method of 
manufacturing such a reflector and incorporating same 



into a CT detector is also disclosed. 

[0011] Therefore, in accordance with one aspect of the present 
invention, a CT detector includes a scintillator array hav- 
ing a plurality of scintillators and a reflector interstitially 
disposed between adjacent scintillators. The reflector in- 
cludes a light absorption element disposed between a pair 
of reflective elements. 

[0012] | n accordance with another aspect of the present inven- 
tion, a CT system is provided and includes a CT detector 
array having a scintillator array configured to illuminate 
upon reception of radiographic energy. The CT detector 
array further includes a reflector element disposed be- 
tween adjacent scintillators of the scintillator array. Each 
reflector element includes a composite layer sandwiched 
between at least a pair of reflective layers. 

[0013] According to another aspect of the present invention, a 
method of CT detector manufacturing is provided. The 
method includes the steps of providing a scintillator array 
of a plurality of scintillators and disposing a reflective 
layer between adjacent scintillators. The manufacturing 
method further includes the step of disposing a compos- 
ite layer in the reflective layer. 

[0014] various other features, objects and advantages of the 



present invention will be made apparent from the follow- 
ing detailed description and the drawings. 
Brief Description of Drawings 

[0015] The drawings illustrate one preferred embodiment 

presently contemplated for carrying out the invention. 
[0016] | n the drawings: 

[001 7] Fig. 1 is a pictorial view of a CT imaging system. 

[0018] pig. 2 is a block schematic diagram of the system illus- 
trated in Fig. 1. 

[0019] Fig. 3 is a perspective view of one embodiment of a CT 
system detector array. 

[0020] Fig. 4 is a perspective view of one embodiment of a de- 
tector. 

[0021] Fig. 5 is illustrative of various configurations of the detec- 
tor in Fig. 4 in a four-slice mode. 

[0022] Fig. 6 is a schematic representation of a side view of a 
portion of a scintillator array in accordance with the 
present invention. 

[0023] Fig. 7 is a graphical representation of a scintillator array 
manufacturing process in accordance with the present in- 
vention. 

[0024] Fig. 8 is a pictorial view of a CT system for use with a 



non-invasive package inspection system. 
Detailed Description 

[0025] The operating environment of the present invention is de- 
scribed with respect to a four-slice computed tomography 
(CT) system. However, it will be appreciated by those 
skilled in the art that the present invention is equally ap- 
plicable for use with single-slice or other multi-slice con- 
figurations. Moreover, the present invention will be de- 
scribed with respect to the detection and conversion of x- 
rays. However, one skilled in the art will further appreciate 
that the present invention is equally applicable for the de- 
tection and conversion of other high frequency electro- 
magnetic energy. The present invention will be described 
with respect to a "third generation" CT scanner, but is 
equally applicable with other CT systems. 

[0026] Referring to Figs. 1 and 2, a computed tomography (CT) 
imaging system 10 is shown as including a gantry 12 rep- 
resentative of a "third generation" CT scanner. Gantry 12 
has an x-ray source 14 that projects a beam of x-rays 16 
toward a detector array 18 on the opposite side of the 
gantry 12. Detector array 18 is formed by a plurality of 
detectors 20 which together sense the projected x-rays 
that pass through a medical patient 22. Each detector 20 



produces an electrical signal that represents the intensity 
of an impinging x-ray beam and hence the attenuated 
beam as it passes through the patient 22. During a scan 
to acquire x-ray projection data, gantry 12 and the com- 
ponents mounted thereon rotate about a center of rota- 
tion 24. 

[0027] Rotation of gantry 12 and the operation of x-ray source 
14 are governed by a control mechanism 26 of CT system 
10. Control mechanism 26 includes an x-ray controller 28 
that provides power and timing signals to an x-ray source 
14 and a gantry motor controller 30 that controls the ro- 
tational speed and position of gantry 12. A data acquisi- 
tion system (DAS) 32 in control mechanism 26 samples 
analog data from detectors 20 and converts the data to 
digital signals for subsequent processing. An image re- 
constructor 34 receives sampled and digitized x-ray data 
from DAS 32 and performs high speed reconstruction. The 
reconstructed image is applied as an input to a computer 
36 which stores the image in a mass storage device 38. 

[0028] Computer 36 also receives commands and scanning pa- 
rameters from an operator via console 40 that has a key- 
board. An associated cathode ray tube display 42 allows 
the operator to observe the reconstructed image and 



other data from computer 36. The operator supplied com- 
mands and parameters are used by computer 36 to pro- 
vide control signals and information to DAS 32, x-ray 
controller 28 and gantry motor controller 30. In addition, 
computer 36 operates a table motor controller 44 which 
controls a motorized table 46 to position patient 22 and 
gantry 12. Particularly, table 46 moves portions of patient 
22 through a gantry opening 48. 

[0029] As shown in Figs. 3 and 4, detector array 18 includes a 

plurality of scintillators 57 forming a scintillator array 56. 
A collimator (not shown) is positioned above scintillator 
array 56 to collimate x-ray beams 16 before such beams 
impinge upon scintillator array 56. 

[0030] | n one embodiment, shown in Fig. 3, detector array 18 in- 
cludes 57 detectors 20, each detector 20 having an array 
size of 16 x 16. As a result, array 18 has 16 rows and 912 
columns (16 x 57 detectors) which allows 16 simultane- 
ous slices of data to be collected with each rotation of 
gantry 12. 

[0031] Switch arrays 80 and 82, Fig. 4, are multi-dimensional 
semiconductor arrays coupled between scintillator array 
56 and DAS 32. Switch arrays 80 and 82 include a plurality 
of field effect transistors (FET) (not shown) arranged as 



multi-dimensional array. The FET array includes a number 
of electrical leads connected to each of the respective 
photodiodes 60 and a number of output leads electrically 
connected to DAS 32 via a flexible electrical interface 84. 
Particularly, about one-half of photodiode outputs are 
electrically connected to switch 80 with the other one-half 
of photodiode outputs electrically connected to switch 82. 
Additionally, a reflector layer (not shown) may be inter- 
posed between each scintillator 57 to reduce light scatter- 
ing from adjacent scintillators. Each detector 20 is se- 
cured to a detector frame 77, Fig. 3, by mounting brack- 
ets 79. 

[0032] Switch arrays 80 and 82 further include a decoder (not 
shown) that enables, disables, or combines photodiode 
outputs in accordance with a desired number of slices and 
slice resolutions for each slice. Decoder, in one embodi- 
ment, is a decoder chip or a FET controller as known in 
the art. Decoder includes a plurality of output and control 
lines coupled to switch arrays 80 and 82 and DAS 32. In 
one embodiment defined as a 16 slice mode, decoder en- 
ables switch arrays 80 and 82 so that all rows of the pho- 
todiode array 52 are activated, resulting in 16 simultane- 
ous slices of data for processing by DAS 32. Of course, 



many other slice combinations are possible. For example, 
decoder may also select from other slice modes, including 
one, two, and four-slice modes. 

[0033] As shown in Fig. 5, by transmitting the appropriate de- 
coder instructions, switch arrays 80 and 82 can be config- 
ured in the four-slice mode so that the data is collected 
from four slices of one or more rows of photodiode array 
52. Depending upon the specific configuration of switch 
arrays 80 and 82, various combinations of photodiodes 60 
can be enabled, disabled, or combined so that the slice 
thickness may consist of one, two, three, or four rows of 
scintillator array elements 57. Additional examples in- 
clude, a single slice mode including one slice with slices 
ranging from 1.25 mm thick to 20 mm thick, and a two 
slice mode including two slices with slices ranging from 
1.25 mm thick to 10 mm thick. Additional modes beyond 
those described are contemplated. 

[0034] Referring now to Fig. 6, a cross-section of a portion of 
scintillator array is illustrated. As previously discussed, 
scintillator array 56 includes a plurality of uniformly 
spaced scintillators 57. Interstitially spaced or disposed 
between adjacent scintillators is a reflector 84. The reflec- 
tor is designed to maintain a relatively high light output 



for each scintillator as well as produce light and x-ray 
cross-talk between scintillators. In this regard, each re- 
flector 84 is composed, in one embodiment, of three lay- 
ers. Specifically, a composite layer 86 is sandwiched be- 
tween a pair of reflective layers 88. Preferably, the com- 
posite layers are formed of a high atomic number metal 
and a low viscosity polymer. Examples of possible appli- 
cable high-Z metals include tungsten, tantalum, or other 
heavy metals which in powder form have a density greater 

3 

than 16g/cm . Any of a number of low viscosity commer- 
cially available epoxies, such polyurethane, may be used 
as the polymer component of the composite layers. While 
it is preferred that the polymer be dark in color to im- 
prove performance of the scintillator array, it is contem- 
plated that lighter polymers may be used. That is, there is 
no color requirement for the polymer material. Addition- 
ally, it is preferred that the polymer be fabricated from a 
material that has a relatively high resistance to radiation. 
[0035] | n one preferred embodiment, the thickness of the metal 
composite layer is approximately 50 100 urn. In contrast, 
each reflective layer 88 preferably has a thickness of ap- 
proximately 15 50 pirn. The metal composite layers 86 are 
designed to absorb light that is transmitted from one 



scintillator to an adjacent scintillator thereby reducing, if 
not eliminating, optical cross-talk between the scintilla- 
tors. Additionally, the metal composite layers are config- 
ured to absorb x-ray photons translating between scintil- 
lators. The amount as well as type of materials used in the 
metal composite layers defines the light as well as x-ray 
stopping power. However, one particular composite has 
been shown to absorb up to 50% of the x-ray photons be- 
tween scintillators thereby reducing x-ray cross-talk by 
50%. Given that optical cross-talk is typically 45% and x- 
ray cross-talk is typically 55% of the total cross-talk, with 
this exemplary composition and in accordance with the 
present invention, the total cross-talk of the scintillator 
array would be reduced by approximately 20% to 30% ver- 
sus a conventional reflector. Additionally, the metal com- 
posite layer greatly reduces x-ray punch-through, e.g. by 
60% or more. 

[0036] still referring to Fig. 6, reflector layers 88 are formed from 
an epoxy loaded with titanium dioxide (TiCy. The reflec- 
tor layers are generally opaque and are designed to pre- 
vent light emissions from each of the scintillators. That is, 
the reflector layers operate to confine the light generated 
by each of the scintillators to be within the respective 



scintillators. As such, light, ideally, is not transferred be- 
tween adjacent scintillators. Since a photodiode is de- 
signed to detect light emissions from each of the scintilla- 
tors 57, the reflector layers are used to improve the con- 
vergence of light toward the photodiode and the metal 
composite layer reduces x-ray cross-talk between adja- 
cent scintillators. To further improve light collection effi- 
ciency, a reflector top coat or layer 91 is cast or otherwise 
deposited on the x-ray receptor surfaces or faces 92 of 
the scintillators 57 Coating 90 is designed to re-direct 
light emissions without affecting x-ray passage. 
[0037] Referring now to Fig. 7, stages of a manufacturing tech- 
nique in accordance with the present invention will be de- 
scribed in greater detail. Stage A of the manufacturing 
technique begins with the formation of a scintillator sub- 
strate 94. The scintillator substrate is comprised of one or 
more materials designed to illuminate and output light 
upon the reception of x-rays or other radiographic imag- 
ing energy. The substrate may be fabricated in accordance 
with one of a number of well-known semiconductor fabri- 
cation techniques. Stage A further includes grounding of 
the bulk substrate material into a wafer having a desired 
thickness as well as grinding or other processes to di- 



mensionally define the substrate. 

[0038] | n stage B of the manufacturing technique, the substrate 
undergoes one of a number of pixelating processes to de- 
fine a number of scintillators 57 in the substrate. For ex- 
ample, the substrate may be diced using a wire saw dicer 
or other dicing mechanism. Additionally, the individual 
scintillators may be defined using ion beam milling, 
chemical etching, vapor deposition, or any of other well- 
known substrate cutting techniques. Preferably, the indi- 
vidual scintillators are defined such that a gap 96 is 
formed between adjacent scintillators. Additionally, the 
scintillators 57 are preferably defined two-dimensionally 
across the scintillator substrate. Preferably, gaps 96 ex- 
tend between individual scintillators in both the x and z 
directions and have a width of approximately 100 to 200 
urn depending on the requirement of geometric dose effi- 
ciency. The depth of the gaps depends on the stopping 
power desired and varies according to scintillator sub- 
strate composition. 

[0039] Following formation or definition of the individual scintil- 
lators, a highly reflective material 90 is preferably cast 
onto the scintillators and into the gaps defined therebe- 
tween in Stage C. In one preferred embodiment, the cast 



filler contains approximately 40% to 70% by weight tita- 
nium dioxide. However, one skilled in the art will appreci- 
ate that the cast filler is not limited to titanium dioxide. 
Other highly reflective materials such as Ta O , HfO , Bi O 
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, and PbO, as well as other similar materials may also be 
used. While these materials typically do not have a reflec- 
tivity characteristic as high as titanium dioxide, these ma- 
terials do have sufficient x-ray stopping power character- 
istics that assist in the reduction of x-ray cross-talk be- 
tween scintillators. Moreover, one skilled in the art will 
appreciate that casting defines one particular means by 
which reflector material may be disposed between the 
scintillators. As such, the present invention contemplates 
other deposition processes including injection molding, 
for example. 

[0040] Preferably, the highly reflective material takes the form of 
a powder and is cast in gaps 96. As such, the powder is 
cured for a prescribed period. After curing, the top sur- 
face or portion of the scintillator array is machined to 
leave a top reflective layer 91 that has a desired thickness, 
e.g. 200 urn thick. 

[0041] | n stage D, new gaps or channels 98 are created between 
scintillators in the reflective material. Preferably, gaps 98 



are created along both the x and z directions. Gaps 98 
may be created using one of a number of cutting or dicing 
techniques as well as chemically-based etching processes. 
For example, gaps 98 may be formed using a wire saw or 
machining laser. Chemical etching, ion beam milling, as 
well as other semiconductor fabrication processes may 
also be implemented. In the example of a laser, a ND:YAG 
laser, C0 2 laser, or an AR + laser, or semiconductor laser 
may be used. In this example, the laser beam is focused 
on the center or middle of the reflective material disposed 
between the scintillators and the width of the cut is ad- 
justed so that a desired gap or channel width results fol- 
lowing the cutting process. 
[0042] wire saw dicing may also be used to machine gaps 98 in 
the reflective material disposed between scintillators. For 
example, a wire having a diameter of 70 urn or less may 
be used to cut the desired gaps. In this regard, the wires 
are positioned on a spool (not shown) with a desired 
pitch. A mechanical fixture is then used to accurately po- 
sition the wires and spool. It is contemplated that at least 
two different types of wires may be used. That is, a metal 
wire with grinding media slurry feeding with the wires 
may be used. In this regard, the wires pass through the 



reflective material and create the desired gaps. The grind- 
ing media may be diamond, SiC powder, alumina, and 
other well-known grinding media material. Preferably, the 
grinding media power has a grid size of 1,000 to 3,000 
mesh. Another possible solution is to use a metal wire 
embedded with diamond or SiC media. OD (Outer Diame- 
ter) dicing saw may also be used. Regardless of the 
method, means, and mechanism to generate gaps 98, in a 
preferred embodiment, the thickness of the resulting re- 
flective coating on the surface of each scintillator is ap- 
proximately 15 to 50 pirn. 
[0043] Following formation of gaps 98 in the reflective material 
between scintillators so as to form a pair of separated re- 
flective layers 88, a metal powder composite is deposited 
into each gap during Stage E. Preferably, the metal powder 
composite includes a high-Z metal such as tungsten or 
tantalum and is selected because of its high x-ray stop- 
ping power. Preferably, the metal powder has particular 
size of 0.5 to 5 urn. A low viscosity polymer such as 
epoxy, EpoTek™301, polyurethane, or other low viscosity 
polymer is selected as a binder. EPOTEK is a registered 
trademark of Epoxy Technology Inc. of Billerica, Mas- 
sachusetts. In this regard, 40% to 60% by volume of the 



metal powder is preferably homogeneously mixed with a 
liquid polymer. The mixture or composition is then cast 
into gaps 98 created in the reflective material. After cast- 
ing, the mixture is allowed to cure. 
[0044] one skilled in the art will appreciate that other methods or 
techniques may be used to deposit the metal layer com- 
position between pairs of reflective layers. For instance, 
the high-Z metal particulars may be coated with an adhe- 
sive binder material such as a thermoplastic polymer 
coating. The coated metal particulars would then be cast 
into the gaps 98 with a small amount of solvent such as 
alcohol. The solvent may then be vaporized whereupon 
the resultant material is heated to melt the thermoplastic 
coating that will bind all the particulars together as well as 
serve as an adhesive between scintillators. Another 
method includes coating the high-Z particles with tung- 
sten or with low temperature solder film. The solder film 
is then melted after being cast into the gap. After the film 
is formed, the scintillator array is ground or milled on the 
top surface to remove extra material of the metal com- 
posite and reflective material. Preferably, the top reflector 
91 has a thickness of approximately 50 to 200 urn to 
maximize light output while minimizing x-ray attenua- 



tion. 

[0045] Once the metal composite layer interstitially disposed be- 
tween pairs of reflective layers is allowed to cure, the 
scintillator array is then machined at Stage F into a final 
and desired dimension. Additionally, the bottom surface 
99 of the scintillator substrate is machined or ground to 
remove extra scintillator material and to attain a final and 
desired thickness. For example, depending on the type of 
scintillator being fabricated, the final thickness ranges 
from approximately 1.5 to 3 mm. The machined surface 
may then be optically coupled to a photodiode in accor- 
dance with well-known CT detector fabrication assembly. 

[0046] Referring now to Fig. 8, package/baggage inspection sys- 
tem 100 includes a rotatable gantry 102 having an open- 
ing 104 therein through which packages or pieces of bag- 
gage may pass. The rotatable gantry 102 houses a high 
frequency electromagnetic energy source 106 as well as a 
detector assembly 108 having scintillator arrays com- 
prised of scintillator cells similar to that shown in Figs. 6 
or 7. A conveyor system 110 is also provided and includes 
a conveyor belt 112 supported by structure 114 to auto- 
matically and continuously pass packages or baggage 
pieces 116 through opening 104 to be scanned. Objects 



116 are fed through opening 104 by conveyor belt 112, 
imaging data is then acquired, and the conveyor belt 112 
removes the packages 116 from opening 104 in a con- 
trolled and continuous manner. As a result, postal inspec- 
tors, baggage handlers, and other security personnel may 
non-invasively inspect the contents of packages 116 for 
explosives, knives, guns, contraband, etc. 

[0047] The present invention has been described with respect to 
fabricating a multi-layer reflector disposed between scin- 
tillators of a CT detector for a CT-based imaging system. 
Further, fabrication of a rectangular shaped scintillator 
has been described. However, the present invention con- 
templates additional patterns or shaped cells being fabri- 
cated and a multi-layer reflector being disposed between 
scintillator cells. Additionally, the present invention has 
been described with respect to reflectors that are cast 
along one dimension, i.e., the z-axis. However, the reflec- 
tors may be formed using the aforementioned methods of 
manufacturing along an x and z axis thereby rendering a 
"checkerboard" full two-dimensional (2D) arrangement of 
reflectors. The present invention may also be imple- 
mented to create a partial 2D array of reflectors. 

[0048] Therefore, in accordance with one embodiment of the 



present invention, a CT detector includes a scintillator ar- 
ray having a plurality of scintillators and a reflector inter- 
stitially disposed between adjacent scintillators. The re- 
flector includes a light absorption element disposed be- 
tween a pair of reflective elements. 

[0049] | n accordance with another embodiment of the present in- 
vention, a CT system is provided and includes a CT detec- 
tor array having a scintillator array configured to illumi- 
nate upon reception of radiographic energy. The CT de- 
tector array further includes a reflector element disposed 
between adjacent scintillators of the scintillator array. 
Each reflector element includes a composite layer sand- 
wiched between at least a pair of reflective layers. 

[0050] According to another embodiment of the present inven- 
tion, a method of CT detector manufacturing is provided. 
The method includes the steps of providing a scintillator 
array of a plurality of scintillators and disposing a reflec- 
tive layer between adjacent scintillators. The manufactur- 
ing method further includes the step of disposing a com- 
posite layer in the reflective layer. 

[0051] The present invention has been described in terms of the 
preferred embodiment, and it is recognized that equiva- 
lents, alternatives, and modifications, aside from those 



expressly stated, are possible and within the scope of the 
appending claims. 



